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1
HOLE SAW AND SLUG REMOVER

RELATED APPLICATION

The present application claims the benefit of U.S. provi- >
sional patent application No. 61/103,364 filed Oct. 7, 2008,
which 1s incorporated herein by reference 1n its entirety.

BACKGROUND
10

1. Field of the mvention

The present invention relates, 1n general, to hole saws, and,
in particular, to hole saws with slug removers.

2. Related Art

Hole saws have been used for many years for the purposeof 15
producing circular apertures at prescribed locations on both
planar and curved surfaces. A typical hole saw comprises a
cylindrical saw that forms a heavy base end with a threaded
axially aligned hole in the bore. The hole saw 1s usually
mounted to a coaxially positioned pilot drill by a mandrel 20
fastened within a hole formed 1n the top of the hole saw.

The pilot drill extends past the cutting edge of the hole saw
so that a pilot hole 1s cut into the material first before the hole
saw begins to remove a circular plug of material from the
work piece. The pilot drill thus keeps the hole saw properly 25
positioned while the hole saw starts 1ts cut. This need for
positioning by the pilot drill 1s necessary when the hole saw 1s
used with hand-held dnlls. Otherwise, during the cutting of
hard matenal, the hole saw has a tendency to walk around the
work piece during the sawing of the hole. 30

While utilizing the hole saw to cut material, 1t 1s not uncom-
mon for the portion of material cut therefrom to lodge itself
within the cavity defined by the cylindrical walls of the hole
saw. The lodged material within the cavity, also known as
slug, prevents the hole saw from cutting further holes until 1t 35
1s removed. However, its removal can be a time-consuming
activity that may even be dangerous 11 a user fails to discon-
nect the drill equipment from 1ts power source. Therefore,
time 1s needlessly spent removing the slug from the cavity of
the hole saw. 40

Depending upon the nature of the material cut, the slug
may be hard and compact or soit and loose. Because the
material characteristics of the slug often vary, the user may
have difliculty removing the slug from the hole saw. Often the
material characteristics of the slug causes the slug to become 45
lodged within the hole saw, and 1n many cases, slug removal
must be performed manually. As an aid 1n the removal, spe-
cially-made tools often are utilized.

SUMMARY 50

An aspect of the invention mmvolves a hole saw with slug
remover including a top cylindrical housing; a bottom cylin-
drical housing attached to the top cylindrical housing, the
bottom cylindrical housing having teeth for cutting; a pilot 55
drill extending through the top cylindrical housing and bot-
tom cylindrical housing; a drive screw rotatably aflixed to the
top cylindrical housing, the drive screw having a threaded
exterior; and an ¢jection plunger engaging the threaded exte-
rior of the drive screw wherein the ejection plunger 1s forced 60
downward to e¢ject a slug when the drive screw rotates
counter-clockwise and 1s forced upward when the drive screw
rotates clockwise.

Another aspect of the invention involves a method of using
the hole saw with slug remover described immediately above. 65
Themethod includes the steps of applying the pilot drill of the
hole saw to a piece of material to be cut; rotatably driving the

2

pilot drill and hole saw 1n a clockwise manner, causing the
drive screw to rotate in a clockwise manner and the ejection
plunger forced upward, so that a slug 1s cut out of the piece of
maternal; and rotatably driving the hole saw 1n a counter-
clockwise manner, causing the drive screw to rotate 1n a
counter-clockwise manner and the ejection plunger forced
downward to eject the slug.

A further aspect of the invention involves a hole saw with
slug remover, the hole saw rotatably driven by a rotatable
shaft. The hole saw including a hole saw housing having teeth
for cutting; a pilot drill extending through the hole saw hous-
ing; an ejection plunger; and an ejection plunger deployment
and retraction mechanism operably associated with the hole
saw housing, the ejection plunger, and the rotatable shaft so
that the ejection plunger 1s deployed away from the hole saw
housing to eject a slug when the rotatable shaft 1s rotated in
first direction and 1s retracted towards the hole saw housing
when the rotatable shaft 1s rotated 1n a second direction,
opposite of the first direction.

A still turther aspect of the invention involves a method of
using the hole saw with slug remover described immediately
above. The method includes the steps of applying the pilot
dr1ll of the hole saw to a piece of material to be cut; rotatably
driving the pilot drill and hole saw via the rotatable shaft in the
second direction, causing the ejection plunger deployment
and retraction mechanism to retract the ejection plunger
towards the hole saw housing, so that a slug 1s cut out of the
piece of matenal; and rotatably driving the pilot dri1ll and hole
saw via the rotatable shaft 1n the first direction, causing the
ejection plunger deployment and retraction mechanism to
force the ejection plunger downward to eject the slug.

Other features and advantages of the present invention will
become more readily apparent to those of ordinary skill in the
art after reviewing the following detailed description and
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The details of the present invention, both as to its structure
and operation, may be gleaned in part by study of the accom-
panying drawings, in which like reference numerals refer to
like parts, and 1n which:

FIG. 1A 1s a perspective view of a hole saw as exhibited 1n
the prior art;

FIG. 1B 1s another perspective view of a hole saw exhibited
in the prior art;

FIG. 2 1s a perspective view of a cylindrical housing of a
hole saw as exhibited in the prior art;

FIG. 3 1s a perspective view of a cylindrical housing of a
hole saw as exhibited in the prior art wherein the cylindrical
housing comprises an orifice and slit for removing a slug
therefrom:;

FIG. 4 1s a perspective view of a cylindrical housing of a
hole saw as exhibited 1n the prior art wherein the cylindrical
housing comprises a slit for removing a slug therefrom;

FIG. 5 1s a perspective view of an embodiment of the hole
saw o1 this present mvention wherein the hole saw 1s 1 a
ready state for cutting;

FIG. 6 15 a perspective view of an embodiment of the hole
saw of this present mvention wherein an ejection plunger
protrudes therefrom to dislodge and eject slug;

FI1G. 7 1s a cross-sectional view of FIG. 5;

FIG. 8 1s a cross-sectional view of FIG. 6:

FIG. 9 15 an exploded view of an embodiment of the hole
saw of this present invention;
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FIG. 10 1s a side elevation view of an embodiment of the
hole saw as exhibited 1n this present invention in a ready state
of cutting a hole;

FIG. 11 1s a side elevation view of an embodiment of the
hole saw exhibited 1n this present invention wherein the hole
saw has a slug lodged therein;

FIG. 12 1s a side elevation view of an embodiment of the
hole saw exhibited 1n this present invention wherein the hole
saw dislodges and ejects a slog therefrom:;

FIG. 13 1s a side elevation view of another embodiment of
a hole saw of the present invention;

FIGS. 14A, 14B, and 14C are a side elevational view, a top
plan view, and a bottom plan view of a drive shatt of the hole
saw 1llustrated in FIG. 13;

FIGS. 15A, 15B, and 15C are a side elevational view, a top
plan view, and a bottom plan view of a drive screw of the hole
saw 1llustrated in FIG. 13;

FIGS. 16A, 16B, and 16C are a top plan view, a cross-
sectional view (taken along line A-A of FIG. 16 A), and a night
clevational view of a top cylindrical housing of the hole saw
illustrated 1in FIG. 13; and

FIGS. 17A, 17B, and 17C are a top plan view, a cross-
sectional view (taken along line A-A of FIG. 17A), and a nght

clevational view of an ejection plunger of the hole saw 1llus-
trated in FI1G. 13.

DETAILED DESCRIPTION

The embodiments of the present invention provide for the
automatic removal of the slug lodged 1n the hole saw. By
reversing the rotation of the drill, a ejection plunger protrudes
from a portion of the hole saw, dislodging the slug and forcing
it therefrom. After the slug is ejected from the hole saw via the
¢jection plunger, the hole saw can be used, without any fur-
ther time delay, for additional cutting.

Turning to FIGS. 1A and 1B, a perspective view of a hole
saw 30 comprising the prior art can be seen. As shown, a hole
saw 50 of the prior art typically 1s comprised of a cylindrical
body 52 having a closed end 38 and an open end 54, the open
end 34 having a series of teeth for cutting into matenial. A
shaft 60 1s coupled to the closed end 58 of the cylindrical body
52. Additionally, a pilot drill 56 1s coupled to the closed end
58 of the interior of the cylindrical body 352 and protrudes
therefrom toward the open end 54, extending slightly beyond
the teeth.

When the hole saw 50 cuts into material slug becomes
lodged 1n the cavity defined by the exterior walls of the
cylindrical body 52. It can be a tedious and time consuming
activity to remove the slug from the hole saw 50.

FIGS. 2-4 comprise perspective views of various cylindri-
cal bodies 62, 64, 66 of ahole saw as used 1n the prior art. FIG.
2 1llustrates a cylindrical body 62 which comprises no design
or feature easily allowing a user to remove the slug theretrom.
As such, the user must forcibly remove the slug from the
cylindrical body 62 through its open end. FIG. 3 illustrates a
cylindrical body 64 comprising a slit 68 and orifice 70, and
FIG. 4 illustrates a cylindrical body 66 comprising a slit 72,
thereby allowing a user to insert an instrument through the
respective openmngs to forcibly remove a slug.

FIGS. 5 and 6 comprise perspective views of an embodi-
ment of the present invention. FI1G. 5 illustrates a hole saw 74
in a ready state for cutting. A shatt 76 coupled to the hole saw
74 rotates 1n a clockwise direction, thereby rotatably engag-
ing the teeth of the hole saw 74 with material to be cut. FIG.
6 1llustrates the hole saw 74 ejecting a slug. The shaft 76
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coupled to the hole saw 74 rotates 1 a counter-clockwise
direction, thereby causing an ¢jection plunger 78 to dislodge
and eject a slug.

As shown in FIGS. 7 and 8, the hole saw 74 comprises a top
cylindrical housing 80 and bottom cylindrical housing 82 that
together form a hole saw housing. The bottom cylindrical
housing 82 comprises a plurality of cutting teeth 84 at a first
end and an opening defined by shoulders 86 at a second end.
The top cylindrical housing 80 comprises an opening at each
end defined by shoulders 88, 90. The shoulders 86 of the
bottom cylindrical housing 82 are atfixed to the shoulders 88
of the top cylindrical housing 80 via a screw 92, however,
other means of affixation can be utilized.

An ejection plunger deployment and retraction mechanism
of the hole saw 74 will now be described.

The top cylindrical housing 80 houses a drive screw 85 and
ejection plunger 78. Additionally, the top cylindrical housing
80 houses a pilot drill 94 protruding therefrom wherein the
pilot drill 94 fastens to a nut 81 disposed at the top cylindrical
housing 80. Set screw 87 secures the drive screw 85 to the nut
81.

When the ejection plunger 78 abuts the shoulders 90 of the
top cylindrical housing 80 and the drive screw 85 rotates 1n a
clockwise direction, the top cylindrical housing 80 and bot-
tom cylindrical housing 82 rotate. Because the top cylindrical
housing 80 fastens to the bottom cylindrical housing 82,
rotation of either housing causes the other housing to rotate,
thereby allowing the plurality of cutting teeth 84 to cut into
material.

The drive screw 85 comprises a threaded exterior which
engages a threaded interior of the ejection plunger 78. If the
drill rotates 1n a clockwise direction, the drive screw 85 rotat-
ably engages the ejection plunger 78, forcing it upward. The
gjection plunger 78 continues its upward motion until
impeded by the shoulders 90 of the top cylindrical housing
80. When the ejection plunger 78 upward movement 1is
impeded by the shoulders 90, the ejection plunger 78 rotates.
The shoulders protruding from the bottom section of the
ejection plunger 78 engage the shoulders 86 of the bottom
cylindrical housing 82, thereby creating torque on the bottom
cylindrical housing 82 and rotating the bottom cylindrical
housing 80 and top cylindrical housing 82.

However as shown 1in FI1G. 8, 1f the drill rotates 1n a counter-
clockwise direction, the drive screw 85 engages the ejection
plunger 78, forcing it downward. As such, the ejection
plunger 78 protrudes from the top cylindrical housing 80
through the bottom cylindrical housing 82, thereby dislodg-
ing and ¢jecting a slug contained therein. The rotation of the
drive screw 83 drives the ejection plunger 78 further down-
ward until set screw 95 prevents further downward protru-
sion. Additionally, the top cylindrical housing 80 comprises a
locknut 96 fastened thereto, thereby securing set screw 95.

FIG. 9 1llustrates an exploded view of the hole saw 74. As
can be seen therein, the ejection plunger 78 comprises a slit 98
which allows set screw 95 to slidably engage therewith.
Therefore as the ejection plunger 78 advances or retracts, set
screw 95 slidably engages the slit 98. When reaching a pre-
determined protruding length when the drill 1s 1n counter-
clockwise rotation, the downward motion of the ¢jection
plunger 78 1s impeded by set screw 935. Set screw 95 obstructs
downward movement beyond a predetermined length when

the second set screw 95 abuts the ejection plunger 78 at the
end of the slit 98.

With reference to FIGS. 13-17C, another embodiment of a
hole saw 174 of the present invention will be described. The
hole saw 174, and the operation of the hole saw 174, 1s
generally similar to the hole saw 74 described above with
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respect to FIGS. 5-12 so only those features that are different
from the hole saw 74 will be described. Similar elements will
be 1dentified with like references numbers, but with an “A”
suilix. The description of the hole saw 74, and especially the
similar elements and their operation, 1s incorporated herein.
One of the differences of the hole saw 174 1s that instead of
single drill bit comprised of a shait 76 and the pilot drill 94
where the chuck of a drill motor chucks onto the shait 76 of
the drill bit, a separate drive shaft 181 1s provided with the
hole saw 174 to allow for larger diameter holes where more
torque 1s required to be imparted from the drill to the hole saw.
FIGS. 14A, 14B, and 14C are a side elevational view, a top
plan view, and a bottom plan view of the drive shatt 181 of the
hole saw 174. The drive shait 181 includes an upper shaft
portion 182 with a hexagonal exterior that the chuck of a dnill
motor chucks onto, a main body 183 with a hexagonal exte-
rior, and a lower shatt portion 184 with a hexagonal exterior.
The lower shaft portion 184 1s recerved by a top portion 186
of the drive screw 185. The main body 183 includes a lateral

hole for receiving a set screw for securing a top of the shaft of
the pilot drill 94a to the drive shait 181.

FIGS. 15A, 15B, and 15C are a side elevational view, a top
plan view, and a bottom plan view of the drive screw 185 of
the hole saw 174. The top portion 1835 of the drive screw 185
includes a recess that receives the lower shatit portion 184 of
the drive shaft 181. A lateral hole extends through the top
portion 185 and receives a fastener (e.g., set screw) for secur-
ing the top cylindrical housing 80a, the drive screw 185, and
the drive shait 181 together. An exterior of the drive screw 185
includes exterior threads 188 with a configuration that makes
them 1deal for production. The exterior threads 188 are square
threads and are orniented at a 15 degree angle relative to
horizontal. A bottom portion 190 of the drive screw 185
includes screw driver slots.

FIGS. 16A, 16B, and 16C are a top plan view, a cross-
sectional view (taken along line A-A of FI1G. 16 A), and a nght
clevational view of a top cylindrical housing 80a of the hole
saw 174.

FIGS. 17A, 17B, and 17C are a top plan view, a cross-
sectional view (taken along line A-A of FIG. 17A), and a night
clevational view of an ejection plunger 78a of the hole saw
174. Instead of being internally threaded like the ejection
plunger 78 shown and described above, the ejection plunger
78a includes a rider 192 that 1s shidably disposed in the
recessed portion of exterior threads 188 to enable the ejection
plunger 78a to move up and down 1n the manner described
above as the drive screw rotates clockwise and counter-clock-
wise.

The hole saw 174 1s advantageous 1n that the hole saw 174,
and especially, the drive screw 185, 1s more producible 1n
production than the hole saw 74. Also, the hole saw 174,
because of the addition of the drive shait 181, allows larger
diameter hole saws, which require increased torque, to be
used than the hole saw 74.

The above figures may depict exemplary configurations for
the invention, which 1s done to aid 1n understanding the fea-
tures and functionality that can be included 1n the invention.
The 1nvention 1s not restricted to the 1llustrated architectures
or configurations, but can be implemented using a variety of
alternative architectures and configurations. Additionally,
although the mvention 1s described above in terms of various
exemplary embodiments and implementations, 1t should be
understood that the wvarious {features and functionality
described 1n one or more of the individual embodiments with
which they are described, but instead can be applied, alone or
in some combination, to one or more of the other embodi-
ments of the invention, whether or not such embodiments are
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described and whether or not such features are presented as
being a part of a described embodiment. Thus the breadth and
scope of the present invention, especially i any claims that
may follow, should not be limited by any of the above-de-
scribed exemplary embodiments.

Terms and phrases used 1n this document, and varnations
thereol, unless otherwise expressly stated, should be con-
strued as open ended as opposed to limiting. As examples of
the foregoing: the term “including” should be read as mean
“including, without limitation” or the like; the term
“example” 1s used to provide exemplary instances of the item
in discussion, not an exhaustive or limiting list thereof, and
adjectives such as “conventional,” “traditional,” “standard,”
“known” and terms of similar meaning should not be con-
strued as limiting the 1tem described to a given time period or
to an item available as of a given time, but instead should be
read to encompass conventional, traditional, normal, or stan-
dard technologies that may be available or known now or at
any time 1n the future. Likewise, a group of items linked with
the conjunction “and” should not be read as requiring that
cach and every one of those 1tems be present in the grouping,
but rather should be read as “and/or” unless expressly stated
otherwise. Similarly, a group of items linked with the con-
junction “or” should not be read as requiring mutual exclu-
stvity among that group, but rather should also be read as
“and/or” unless expressly stated otherwise. Furthermore,
although 1tem, elements or components of the disclosure may
be described or claimed in the singular, the plural 1s contem-
plated to be within the scope thereof unless limitation to the
singular 1s explicitly stated. The presence of broadening
words and phrases such as “one or more,” “at least,” “but not
limited to” or other like phrases 1n some instances shall not be
read to mean that the narrower case 1s intended or required in
instances where such broadening phrases may be absent.

The invention claimed 1s:

1. A hole saw with slug remover, comprising:

a top cylindrical housing;;

a bottom cylindrical housing attached to the top cylindrical
housing, the bottom cylindrical housing having teeth for
cutting;

a pilot drill extending through the top cylindrical housing
and bottom cylindrical housing;

a drive screw rotatably aflixed to the top cylindrical hous-
ing, the drive screw having a threaded exterior; and

an ejection plunger engaging the threaded exterior of the
drive screw wherein the ejection plunger 1s forced down-
ward to eject a slug when the drive screw rotates counter-
clockwise and 1s forced upward when the drive screw
rotates clockwise.

2. The hole saw with slug remover of claim 1, wherein the
bottom cylindrical housing includes the teeth for cutting at a
first end and an opening defined by shoulders at a second end.

3. The hole saw with slug remover of claim 2, wherein the
top cylindrical housing includes an opening at a first end
defined by shoulders and an opening at a second end defined
by shoulders, and the shoulders of the bottom cylindrical
housing are atlixed to the shoulders at the first end of the top
cylindrical housing.

4. The hole saw with slug remover of claim 1, wherein the
top cylindrical housing houses the drive screw, the ejection
plunger, and the pilot drill, and the hole saw further compris-
ing a nut at the second end of the cylindrical housing and a set
screw securing the drive screw to the nut.

5. The hole saw with slug remover of claim 1, wherein the
drive screw includes a threaded exterior and the ejection
plunger includes a threaded interior that engages the threaded
exterior of the drive screw.
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6. The hole saw with slug remover of claim 5, wherein the
drive screw and the ejection are plunger configured so that
rotation of the drive screw 1n a clockwise direction causes to
the ejection plunger to be forced upward and rotation of the
drive screw 1n a counter-clockwise direction causes the ejec-
tion plunger to be forced downward to gject a slug.

7. The hole saw with slug remover of claim 6, wherein the
hole saw configured so that rotation of the drive screw 1n a
clockwise direction causes the ejection plunger to be forced
upward until impeded by the top cylindrical housing, creating,
torque on the bottom cylindrical housing and the top cylin-
drical housing, rotating the bottom cylindrical housing and
top cylindrical housing.

8. The hole saw with slug remover of claim 6, wherein the
hole saw configured so that rotation of the drive screw 1n a
counter-clockwise direction causes the ejection plunger to be
torced downward, dislodging and ejecting a slug from the
bottom cylindrical housing.

9. The hole saw with slug remover of claim 8, wherein the
ejection plunger includes a slit and the upper cylindrical
housing includes a set screw slidably recerved 1n the slit of the
ejection plunger, and counter-clockwise rotation of the drive
screw drives the ejection plunger downward until set screw
prevents further downward movement of the ejection plunger.

10. The hole saw with slug remover of claim 9, wherein the
top cylindrical housing includes a locknut securing the set
screw to the top cylindrical housing.

11. The hole saw with slug remover of claim 9, wherein the
slit includes a top end and the set screw obstructs downward
movement beyond a predetermined length when the set screw
abuts the ejection plunger at the top end of the slit.

12. The hole saw with slug remover of claim 1, further
including a drive shait coupled to the top cylindrical housing,
the pilot drill, and the drive screw to impart rotation from a
chuck of a drill motor to the hole saw and enable larger
diameter hole saws to be used.
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13. The hole saw with slug remover of claim 1, wherein the
drive screw includes a square thread exterior threading.

14. The hole saw with slug remover of claim 13, wherein
the exterior threading has a 15 degree angle relative to hori-
zontal.

15. A method of using the hole saw with slug remover of
claim 1, comprising:

applying the pilot drill of the hole saw to a piece of material

to be cut;
rotatably driving the pilot drill and hole saw 1n a clockwise
manner, causing the drive screw to rotate 1n a clockwise
manner and the ejection plunger forced upward, so that
a slug 1s cut out of the piece of material;

rotatably driving the hole saw 1n a counter-clockwise man-
ner, causing the drive screw to rotate in a counter-clock-
wise manner and the ejection plunger forced downward
to eject the slug.

16. A hole saw with slug remover, the hole saw rotatably
driven by a rotatable shait, comprising:

a hole saw housing having teeth for cutting;

a pilot drill extending through the hole saw housing;

an ejection plunger:;

an ejection plunger deployment and retraction mechanism

operably associated with the hole saw housing, the ejec-
tion plunger, and the rotatable shatt so that the ejection
plunger 1s deployed away from the hole saw housing to
¢ject a slug when the rotatable shait 1s rotated in {first
direction and 1s retracted towards the hole saw housing
when the rotatable shatt 1s rotated 1n a second direction,
opposite of the first direction;

wherein the hole saw 1ncludes the rotatable shatft, and the

rotatable shaft is a drive shaft separate from the pilot drill
and coupled to the top cylindrical housing, the pilot drill,
and the drive screw to impart rotation from a chuck of a
drill motor to the hole saw and enable larger diameter
hole saws to be used.
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